A new enrichment approach identifies genes that alter cell cycle progression in Saccharomyces cerevisiae.
Mechanisms that coordinate cell growth with division are thought to determine the timing of initiation of cell division and to limit overall cell proliferation. To identify genes involved in this process in Saccharomyces cerevisiae, we describe a method that does not rely on cell size alterations or resistance to pheromone. Instead, our approach was based on the cell surface deposition of the Flo1p protein in cells having passed START. We found that over-expression of HXT11 (which encodes a plasma membrane transporter), PPE1 (coding for a protein methyl esterase), or SIK1 (which encodes a protein involved in rRNA processing) shortened the duration of the G1 phase of the cell cycle, prior to the initiation of DNA replication. In addition, we found that, although SIK1 was not part of a mitotic checkpoint, SIK1 over-expression caused spindle orientation defects and sensitized G2/M checkpoint mutant cells. Thus, unlike HXT11 and PPE1, SIK1 over-expression is also associated with mitotic functions. Overall, we used a novel enrichment approach and identified genes that were not previously associated with cell cycle progression. This approach can be extended to other organisms.